Introduction
As the seventh most common cancer worldwide, head and neck cancer (HNC) contributes considerably to the global cancer burden, with approximately 686,000 new cases identified in 2012 (Ferlay et al., 2014) . Due to the advances in the detection and treatment of HNC, the ageing population, and the recent surge in human papillomarivus (HPV) mediated tumours (D'Souza et al., 2007; Gillison & Lowy, 2004; Vidal & Gillison, 2008) , this number is expected to increase by 35% by the year 2025 (Ferlay et al., 2014) . In contrast to the traditional profile of an individual with HNC (i.e. adults in their sixth or seventh decade of life, and strongly associated with tobacco and alcohol), commonly individuals with HPVpositive oropharyngeal tumours are middle-aged men, often with higher socioeconomic status, who consume nil or limited amounts of tobacco or alcohol (D'Souza, Zhang, D'Souza, Meyer, & Gillison, 2010; Gillison et al., 2008) . These factors all contribute to an increasing number of younger people living long-term with the significant functional sequelae associated with curative HNC treatment (Pulte & Brenner, 2010) . Though cure remains of primary importance, in recent years there has been an increasing interest in the functional outcomes of non-surgical treatment.
Changes to swallowing, nutrition, and quality of life function have been widely reported functional deficits in survivors of HNC following chemoradiotherapy, with changes to voice, speech, and hearing less frequently discussed in the literature. A recent systematic review of speech and voice outcomes following chemoradiotherapy identified just 20 relevant studies from the last two decades (Jacobi, van der Molen, Huiskens, van Rossum, & Hilgers, 2010) . This body of research supports that voice and speech functions degenerate during the course of chemoradiotherapy, with subsequent improvements occurring 1-2 months post-treatment, and exceeding pre-treatment levels by 12 months (Jacobi et al., 2010 ). Yet despite this pattern of post-treatment 'recovery', voice and speech function are typically noted to fall outside the normal range at all time points: before, during, and following treatment (Jacobi et al., 2010) .
In most existing studies of voice and speech outcomes following HNC management, the primary study population has been HNC survivors with glottic tumors, due to the obvious causal relationship between tumor presence and direct treatment effects to the larynx such as reduced vocal fold mobility impacting on pitch and volume range (Lazarus, 2009 ). Other commonly reported sequelae of chemoradiotherapy for HNC, which may impact on the communication subsystems, include: xerostomia (chronic salivary gland dysfunction) affecting the lubrication and hydration of the vocal folds (Lazarus, 2009; Roh, Kim, & Kim, 2006 ) and the speed, sequencing, and accuracy of speech sound articulation (Epstein & Stevenson-Moore, 2001 ); dental extraction of suspect teeth prior treatment due to the effects of radiotherapy on normal mucosal healing (Koga, Salvajoli, & Alves, 2008) ; and sensorineural hearing impairment as a result of ototoxic chemotherapy drugs (Low, Toh, Wee, Fook-Chong, & Wang, 2008; Zuur et al., 2007) . These secondary sequelae are also common following chemoradiotherapy for non-glottic tumours. Further to this, though these individuals do not have a tumour in the laryngeal region, the advent of new conformal radiotherapy techniques such as intensity modulated radiotherapy (IMRT) and volumetric modulated arc therapy (VMAT) means that low doses to the larynx are still possible and may continue to affect vocal fold function despite treatment being focused away from the larynx (Sanguineti, Ricchetti, McNutt, Wu, & Fiorino, 2014) .
At present however, relatively little is known about voice and speech outcomes following treatment for non-glottic cancers (Fung et al., 2001; Hamdan et al., 2009; Paleri et al., 2012) . In the only known prospective study of voice outcomes following non-surgical management in non-glottic HNC, chemoradiotherapy was shown to have a significant effect on HNC survivors' self-reported vocal function, as rated on the Voice Symptom Scale (VoiSS; Deary, Wilson, Carding, & MacKenzie, 2003) , up to 12 months post-treatment (Paleri et al., 2012) . However, whilst clinician-rated acoustic and perceptual measures of voice function deteriorated early post-treatment, improvements were noted at 12 months posttreatment, though not to pre-treatment levels (Paleri et al., 2012) .
In a heterogeneous group of HNC survivors, van der Molen et al. (2012) found that HNC survivors' perceptions of their vocal function only weakly correlated with expert judgment, as there was a mismatch between the clinician-rated and patient-reported outcomes of voice pre-radiotherapy, 10 weeks post-radiotherapy, and 1 year post-radiotherapy. More recently, Lazarus et al. (2014) noted that HNC survivors' reported impaired speech, as measured by the Speech Handicap Index (Rinkel, Verdonck-de Leeuw, van Reij, Aaronson, & Leemans, 2008) , following chemoradiotherapy. This was in contrast to clinicianperceptions of complete intelligibility, both before chemoradiotherapy treatment, and at 3 and 6 months post-treatment. These inconsistencies between objective ratings of voice and speech versus patient-reported ratings highlight the need to explore any changes in communication from the HNC survivors' perspectives. It also highlights the limitations of impairment-based measures which may not accurately capture survivor perceptions of their communicative function, and the associated impact on their daily life. There is a need for research methods to adopt a more holistic patient-centred approach which stresses the importance of understanding the everyday experiences of the individual with the health condition in their terms (Barry & Edgman-Levitan, 2012; Robinson, Callister, Berry, & Dearing, 2008) .
Qualitative research provides greater capacity to explore HNC survivors' perspectives of communication changes following HNC treatment. In a recent study, Swore Fletcher, Cohen, Schumacher, and Lydiatt (2012) providing valuable practical and emotional support before, during, and following treatment (Girgis & Lambert, 2009) . Given that communication is a two-way process, it is also likely that any changes to the HNC survivors' communicative abilities will also impact on the life of their carer. To date, there has been a paucity of research regarding the experiences of carers living with, and supporting, HNC survivors with communication changes. As a result, there is a limited amount of evidence available to researchers, clinicians, and policy makers regarding the support needs of carers of HNC survivors. Therefore, a deeper understanding of their experiences and support needs is required.
As such the aims of this study were to explore the views and experiences of communication changes following curative chemoradiotherapy for non-glottic HNC from the perspective of both the HNC survivor and their carer. This study seeks to understand the challenges faced by both HNC survivors and carers in regards to communication changes, and elucidate the skills needed and support required, to adjust to these communication changes following treatment. This study forms part of a larger project exploring mealtime and communication difficulties in HNC survivors and their carers.
Methods
A qualitative descriptive research design was utilised to comprehensively explore the experiences of HNC survivors' and their carers regarding any communication changes experienced following curative non-surgical treatment for HNC (Sandelowski, 2000) . Due to the subjective, individual, and exploratory nature of the research questions, a phenomenological stance was adopted. Phenomenology allows the researcher to elucidate the meaning and experience of everyday existence from the perspective of the individual (Patton, 2002) .
Sampling
Due to the heterogeneous nature of HNC and its treatment, participants were recruited using maximum variation sampling, ensuring that all participants varied demographically from one another (Patton, 2002) . In maximum variation sampling, any common patterns to emerge from the data are considered to be particularly interesting as they capture the core and central shared experiences of a particular population (Patton, 2002) . The variables used to achieve variation in the HNC survivor sample included: gender (male/female); age (<65 years/>65 years); geographic location (major city/regional and remote); and months since treatment (<3 months/>3 months). Similarly, carer participants were selected on the basis of: gender (male/female); month since partner's treatment (<3 months/> 3 months); and employment status (paid employment/not in paid employment). To ensure the studies criteria for maximum variation sampling was met, at least one participant was selected in each category. 
Participants

Carer participants.
The carer participants recruited in this study included nine partners (eight females, one male) of non-glottic HNC survivors who had undergone curative non-surgical treatment. Carer participants were also excluded if: (a) they had previously or were currently undergoing treatment for HNC; (b) had pre-existing conditions associated with communication impairments (e.g. neurological conditions, moderate-severe cognitive impairments, degenerative conditions, hearing impairment); (c) were not proficient in English; and/or (d) if their partner with communication changes had been excluded for the aforementioned reasons.
The carer participants ranged in age from 45 to 60 years, with a mean of 52.4 (SD = 5.05).
Carer participants were either in a defacto relationship or were married to an individual with non-glottic HNC, with a range in relationship length from 5 to 43 years (M = 23.4; SD = 11.6). HNC survivor and carer participant details with maximum variation sampling parameters and additional demographic details are reported in Table 1. [Insert Table 1 near here] Please note all of the HNC survivors and seven carers within this study were involved in the larger project surrounding mealtime difficulties that may arise from HNC and its treatment which have been published elsewhere (Nund et al., 2014a, b, c) .
Procedure
Both HNC survivor and carer participants took part in semi-structured, individual, in-depth interviews with the principal investigator. Prior to their interviews, each participant was sent a list of stimulus questions to encourage personal reflection in preparation for their interview (Patton, 2002 ). An interview guide was utilised to ensure all relevant topics were covered and
to allow for open-ended discussion, however questions were adapted, omitted, or elaborated depending on the individual participant to ensure a conversational style interview was maintained (Patton, 2002) . HNC survivor participants were encouraged to speak freely and comment on any communication changes they had experienced following their treatment and its associated impact on their life. Similarly, carer participants were encouraged to speak openly about the effects of their partner's communication changes on their life. Interviews ranged in duration from 20 minutes to 2 hours. Each interview was audio-recorded and transcribed verbatim for analysis. Ethical clearance for this study was obtained from the relevant human research ethics committees and each participant provided written informed consent.
Data Analysis
The interview transcripts from both participant groups were analysed together using thematic analysis, following the steps outlined by Braun and Clarke (2006) . An inductive approach was used to identify patterns within the data as a whole, ensuring that themes were sourced directly from the interviews (Braun & Clarke, 2006; Patton, 2002) . Meanings and patterns were identified through thorough reading of the interview transcripts, and open coding was used to identify statements relating to participants' experiences of communication changes (Strauss & Corbin, 1998) . Coding was performed with the assistance of the NVivo10 software program. A list of categories was developed from the codes and further refined by co-investigators until consensus was established. All interview transcripts were subsequently recoded using the revised list of categories. Themes were developed by considering the potential relationships between categories (Braun & Clarke, 2006) . The themes were reviewed in relation to each original transcript to note the extent to which each theme was representative across the data set. To ensure that rigor and consensus were maintained, the co-investigators reviewed the codes, categories, and themes at regular research meetings. 
Results
Theme 4: Adaptations as a result of communication changes
The fourth theme to emerge from the interviews related to the comments made by both HNC survivors and carers regarding the necessary adaptations required to adjust and cope with the communication changes (Table 5) Consistent with previous research, the HNC survivors in the current study reported ongoing changes to their speech, voice, and hearing which persisted for months and years post-treatment (Lazarus et al., 2014; Paleri et al., 2012; Swore Fletcher et al., 2012) . Though these changes to the communication sub-systems did actually not preclude them from communicating and socialising, the changes made communicating more difficult. It should also be noted that the physical sequelae of chemoradiotherapy (including xerostomia, hearing impairment, voice changes, dental extraction) were interrelated and the resultant It has been suggested that the CPIB could be adopted by health professionals working the HNC population to assess communication outcomes following treatment (Eadie et al., 2014) .
Adopting the routine use of such tools in order to detect the broader implications of communication changes may assist clinicians to identify those individuals who require additional education, training, and support to adjust to their communication changes. This tool requires further clinical validation to determine whether its use is feasible in everyday clinical contexts. It is unknown whether the 10-item disorder short form (Baylor et al., 2013) could be utilized.
The current data has also highlighted that the impacts of communication changes following HNC are not confined to the HNC survivor, but also impact on the life of the carer. (Scarinci, Worrall, & Hickson, 2009 ) and in close family members of people with aphasia (Grawburg, Howe, Worrall, & Scarinci, 2013) . Given that direct associations have been found between carers' psychological health and patient outcomes in other health states, including dementia (Lang et al., 2010) and lung cancer (Porter et al., 2011) , the consideration of the carers' psychological health and coping abilities may be an important consideration for health professionals. Taken together, this provides the impetus for future research in third-party disability in carers of HNC survivors with communication changes and what is needed in terms of interventions for this group.
In order to cope with, and adjust to, the broad ranging effects of communication changes including the physical, emotional, and lifestyle changes, both survivors and carers in this study described a number of strategies they had adopted. These adjustments were made (largely) without the support of health professionals. This is consistent with the findings of Swore Fletcher et al. (2012) who noted that participants in their study had often developed their own strategies in order to adjust to their communication changes. These findings support the need for health professionals within the multidisciplinary team to review the provision of services relating to communication rehabilitation in order to better assist both HNC survivors and carers to adjust to these changes during and following HNC treatment. Ideally, any intervention should adopt a more holistic, family-centred approach, which views both the patient and the carer as the recipient of care, rather than just the individual with the health condition (Hamilton, Roach, & Riley, 2003) . This would involve including both patients and Note. HPV = Human papillomavirus; T = tumour; N = nodal stage 
